Calumenin has a role in the alleviation of ER stress in neonatal rat cardiomyocytes.
Disturbance of endoplasmic reticulum (ER) homeostasis causes ER stress (ERS), and triggers the unfolded protein response (UPR) that consequently reduces accumulation of unfolded proteins by increasing the quantity of ER chaperones. Calumenin, a Ca(2+)-binding protein with multiple EF hand motifs, which is located in the ER/SR, is highly expressed during the early developmental stage of the heart, similar to other ER-resident chaperones. The aim of this study was to investigate the functional role of calumenin during ERS in the heart. Like other chaperones (e.g., GRP94 and GRP78), calumenin expression was highly upregulated during ERS induced by 10 μg/ml tunicamycin, but attenuated in the presence of 500 μM PBA, the chemical chaperone in neonatal rat ventricular cardiomyocytes (NRVCs). Upon 7.5-fold overexpression of calumenin using a recombinant adenovirus system, the expression levels of ERS markers (GRP78, p-PERK, and p-elF2α) and ER-initiated apoptosis markers (CHOP and p-JNK) were reduced, whereas the survival protein BCL-2 was upregulated during ERS compared to the control. Evaluation of cell viability by TUNEL assay showed that apoptosis was also significantly reduced by calumenin overexpression in ERS-induced cells. Taken together, our results suggest that calumenin plays an essential role in the alleviation of ERS in neonatal rat cardiomyocytes.